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and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
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education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized* 
by the Linters and Allied Products Sectional Committee had been approved by the Chemical 
Division Council. 

Sodium carboxymethyl cellulose is extensively used in the oil-well drilling industry. It is also 
known as cellulose gum and has a variety of uses in industries, such as paper, detergent, insecticides, 
textile and oil-well drilling. It is also used in food, medicine and cosmetics industries. This 
standard, however, covers only requirements of carboxymethyl cellulose for use in oil industry. 

Sodium carboxymethyl cellulose is manufactured in several viscosity ranges and is also available- 
in different degrees of substitution and active matter content depending on the end use. Taking- 
this into consideration alongwith the prevalent trade practices and views of the users and manu- 
facturers regarding the types in demand, it was decided to prescribe two types of the material for 
oil-well drilling industry. It is hoped that these types will meet the present uses of this material 
satisfactorily. 

In preperation of this standard considerable assistance has been drawn from the specification 
formulated by the Institute of Drilling Technology, ONGC, Dehra Dun, which is thankfully 
acknowledged. 

The composition of the Committee responsible for formulation of this standard is given at 
Annex C. 

For the purpose of deciding whether a particular requirement of this standard, is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised ). 
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Indian Standard 



SODIUM CARBOXYMETHYL CELLULOSE FOR 
USE IN OIL INDUSTRY - SPECIFICATION 



1 SCOPE 

This standard prescribes requirements and 
methods of sampling and test for sodium 
carboxymethyl cellulose for use in oil industry. 



2 REFERENCES 

The Indian Standards listed below 
necessary adjuncts to this standard: 

IS No. Title 

460 Specification for test sieves : 

( Part 1 ) : 1985 Part 1 Wire cloth test sieves 
( third revision ) 

Reagent grade water ( third 
revision ) 

Cotton linters ( first 
revision ) 



5.3 Sodium Carboxymethyl Cellulose Content 

The material of both the types shall contain a 
minimum of 55 percent by mass of sodium 
carboxymethyl cellulose, on dry basis, when 
determined in accordance with method 
prescribed in Annex C of IS 3520 : 1992. 



1070 : 1992 
3517 : 1979 

3520 : 1992 



Water-soluble sodium carbo- 
xymethyl cellulose ( second 
revision ) 



4905 : 1968 

6186 : 1986 
12253 : 1987 



Methods 
sampling 



for random 



are 5.4 Yield 



5.4.1 The yield of a suspension of Type 1 
material in distilled water having an apparent 
viscosity of 15 cP, prepared by stirring for 30 
minutes with a laboratory stirrer ( 5 000 to 6 000 
rpm ) and ageing for 24 h at 27 ± 2°C, shall 
be not less than 200m s /metric tonne. 

5.4.2 The yield of a suspension of Type 1 
material in salt water ( Prepared by dissolving 
35 g of sodium chloride in one litre of distilled 
water) having an apparent viscosity of 15 cP, 
prepared by stirring for 30 minutes with a 
laboratory stirrer ( 5 000 to 6 000 rpm ) and 
ageing for 24 h at 27 ± 2°C shall be not less than 
60 percent of the value obtained in 5.4.1 above. 



Bentonite ( second revision ) 5 - 5 Apparent Viscosity 



Glossary of terms relating 
to linters and its allied 
products 



3 TERMINOLOGY 

For the purpose of this standard, the definitions 
given in IS 12253 : 1987 shall apply. 

4 TYPES 

Sodium carboxymethyl cellulose shall be of the 
following two types: 

Type 1 — High viscosity grade, and 

Type 2 — Low viscosity grade. 

5 REQUIREMENTS 

5.1 Description 

The material of both the types shall be white to 
creamish free flowing powder, free from lumps 
and foreign matter. 

5.2 Moisture Content 

The material of both the types shall not 
contain moisture more than 10 percent by mass 
when tested in accordance with the method 
prescribed in Annex A of IS 3517 : 1979. 



The apparent viscosity of 2 percent ( mfv ) 
suspension of Type 2 material ( as received ) 
in distilled water at 27 ± 2°C shall be maximum 
30 cP when determined in accordance with 
method prescribed in Annex E of IS 3520 : 1992 
using Fann V. G. viscometer. 

5.6 Dry Sieve Analysis 

No material of Type 2 shall be retained on 
Indian Standard sieve of mesh size 2'00 mm [ see 
IS 460 ( Part 1 ) : 1986]. 

5.7 Degree of Substitution 

When determined in accordance with method 
prescribed in C-2 of IS 3520 : 1992, the degree 
of substitution of material of Type 2 shall be 
minimum 0'70. 

6 PERFORMANCE TEST 

6.1 The Type 2 material shall pass the per- 
formance test as given in Annex A. 

7 PACKING AND MARKING 
7.1 Packing 

The material shall be packed in moisture-proof 



1 
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high density polyethylene ( HDPE ) bags 
polyethylene lined jute bags. 



or 



7.2 Each bag shall be legibly and indelibly 
marked with the following information: 

a) Name of the material; 

b) Indication of the source of manufacture; 

c) Batch No. ; and 



d) Month and year of manufacture. 

8 SAMPLING 

Representative samples of the material shall be 
drawn and tested for their conformity with the 
requirements of this standard in accordance 
with the method of sampling prescribed in 
Annex B. 



ANNEX A 
( Clause 6.1 ) 

METHOD OF TEST FOR PERFORMANCE 



A-l PROCEDURE 



A- 1.1 Preparation of Fresh Water ( Base ) Mud 

Prepare a suspension of bentonite ( see IS 6186 : 
1986 ) in distilled water ( see IS 1070 : 1991 ) by 
dissolving maximum 6 g of bentonite per 100 
ml of distilled water. Stir the suspension for 
15 minutes at high speed in Hamilton Bench 
Mixer. . After stirring the suspension, ensure 
that no lumps remain in the suspension. 

A-l. 1.1 Keep the suspension in A-l.l for hot 

rolling in ageing cells maintained at 90 ± 2°C for 
72 h in a roller oven. After this period, cool the 
suspension to 27 ± 2°C. Stir the cooled 
suspension in Hamilton Bench Mixer for 2 
minutes at high speed to make the whole 
suspension, homogeneous. Divide the suspen- 
sion, thus obtained, in two equal parts of 
500 ml each and transfer them in Hamilton 
Bench Mixer containers. 

A-l. 2 Stir one part of the suspension obtained 
in A-l.l. 1 for 30 minutes at 27 ± 2°C at high 
speed and determine its apparent viscosity 
using Fann V. G. viscometer in accordance 
with the method prescribed in Annex E of 
IS 3520 : 1992. Also determine the filtration 
loss at 27 ± 2°C. The apparent viscosity of the 
material shall not more than 35 cP and the 
filtration loss shall be not more than 21 ± 1 
ml. 

A-l .3 To the other part of the suspension 
obtained in A-l.l. 1, add 0"5 g of the material 
as received per 100 ml of the bentonite suspen- 
sion, while stirring in Hamilton Bench Mixer at 
high speed for 30 minutes at 27 ± 2°C. 
Determine the apparent viscosity of the 
suspension using Fann V. G. viscometer in 



accordance with the method prescribed in 
Annex E of IS 3520 : 1992. Also determine the 
filtration loss at 27 ± 2°C. The apparent 
viscosity shall not be more than 1*5 times of the 
value obtained in A-l. 2. The filtration loss 
shall not be more than 40 percent of the value 
obtained in A-1.2. 

A-1.4 Salt Water Mud 

Prepare a suspension of bentonite ( see IS 6186 : 
1986 ) by dissolving a maximum 5 g of bentonite 
per 100 ml of distilled water ( see IS 1070 : 
1992). Stir the suspension for 20 minutes in. 
Hamilton Bench Mixer at high speed. At the 
end of stirring, ensure that no lumps remain in 
the suspension. Keep it for hot rolling in ageing 
cells at 90 ± 2°C for 72 h in a roller oven. 
After ageing, cool the suspension to 27 ± 2°C 
and stir it in Hamilton Bench Mixer at high 
speed for 2 minutes. 

A-l. 4.1 To each 1 000 ml of the suspension 
obtained in A-1.4, add 40 g sodium chloride and 
3'5 g of sodium bicarbonate and stir for 15 
minutes at 27 ± 2°C at high speed in Hamilton 
Bench Mixer. Age it for 24 h at 27 ± 2°C. 
Divide the suspension into 2 parts of 500 ml 
each and transfer them in Hamilton Bench 
Mixer containers. Stir one part of the suspension 
for 30 minutes at 27 ± 2°C at high speed and 
determine the filtration loss at 27 ± 2°C. The 
filtration loss shall be within 60 ± 5 ml. To 
the other part, add 1 g of the material as 
received per 100 ml of the suspension and stir in 
Hamilton Bench Mixer for 30 minutes at high 
speed and determine the filtration loss at 
27 ± 2°C. The filtration loss shall not exceed: 
10 ml. 
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ANNEX B 
( Clause 7 ) 

SAMPLING OF CARBOXYMETHYL CELLULOSE, HEAVY VISCOSITY GRADE 



B-l SAMPLING 

B-l.l Lot 

All the containers of the same grade and type 
of material in a single consignment belonging to 
the same batch of manufacture shall be grouped 
together to constitute a lot. 

B-2 METHOD OF SAMPLING 

B-2.1 Each lot shall be sampled separately. The 
number of bags to be selected from a lot shall 
depend on the size of the lot and shall be in 
accordance with Table 1. 

B-2. 1.1 These bags shall be selected at random 
from the lot and in order to ensure the random- 
ness of selection, random sampling methods 
given in IS 4905 : 1968 may be followed. 

B-2.2 From each sample selected as per column 
1 of Table 1, approximately equal quantity of 
material shall be taken from top, middle and 
bottom portion of each bag so as to form a 
composite sample weighing about 250 g which 
shall be divided into three test samples, one each 
for buyer, seller and reference. Each test 
sample shall be transferred to a glass sample 
container and sealed air-tight. Label the 



Table 1 Number of Containers to be Selected 
from the Lot 

( Clause B-2.1) 



SI 


Number of Bags 


Number of Bags 


No. 


in the Lot 


to be Selected 




N 


n 


(1) 


(2) 


(3) 


i) 


Up to 5 


AH 


ii) 


6 to 50 


5 


iii) 


51 to 100 


8 


iv) 


101 to 300 


13 


V) 


301 to 500 


20 


vi) 


501 to 1 000 


32 


vii) 


1 001 and above 


50 



containers with date of sampling and other 
particulars of the material and the lot. 

B-2. 2.1 The test for all the requirements shall 
be carried out on the composite sample. 

B.2.3 Criteria for Conformity 

The lot shall be considered to be in conformity 
with the requirements of this specification if all 
the tests performed on the composite sample 
satisfy the corresponding requirements as 
specified in this standard. 
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